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S U M M A R Y
The recent yellow fever outbreak in Darfur has been the worst in Africa in 20 years. It began on 2
September 2012. However, it was not until 30 October that samples were sent to a reference laboratory
in Senegal for conﬁrmation of the disease. On 9 November 2012, the World Health Organization (WHO)
Sudan reported 266 suspected cases and 85 fatalities in 20 localities for a case fatality rate of 32%, with
Central Darfur state the area hardest hit. The yellow fever vaccination plan to cover 3.5 million persons
was ﬁnalized. On 13 November 2012 the WHO reported laboratory conﬁrmation of yellow fever in two
samples. Mass vaccination began in the region on 20 November. On 10 January 2013 a report was jointly
released by the Ministry of Health and the WHO that stated that 171 people had died of the disease as of 9
January 2013 and that there had been 849 suspected cases in Darfur since 2 September 2012. It was
estimated that 35 out of the 64 localities of Darfur had been affected by the disease. On 14 February 2013,
the WHO reported two conﬁrmed yellow fever cases in Chad in December 2012, an apparent spill-over
from Darfur. The Ministry of Health of Chad launched an emergency mass vaccination campaign against
yellow fever starting 22 February 2013.
 2013 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. The yellow fever outbreak
On 8 October 2012, ProMED-mail posted a report of an
undiagnosed febrile disease with two deaths in Central and North
Darfur, Sudan. A diagnosis was never established, so it is not known
if these were yellow fever cases that occurred as the outbreak
started. More fatal cases in South Darfur were reported on 23
October.1,2
On 31 October 2012, ProMED cited a 30 October World Health
Organization (WHO) report of yellow fever in the Darfur region of
Sudan. Samples were sent to a reference laboratory in Senegal for
conﬁrmation of the disease.3 The Sudan Federal Ministry of Health
(FMOH) indicated that since the ﬁrst week of October 2012, a total
of 84 suspected cases, including 32 deaths, had been reported in
ﬁve districts including the state capitals of Nyala and Zalingei.
However, at that time Darfur radio station Dabanga reported that
least 37 people were believed to have died as a result of the disease
and 125 others had been infected. Later reports indicated that the
ﬁrst cases had occurred on 2 September 2012, meaning that§ ProMED-mail is a program of the International Society for Infectious Diseases,
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vaccination campaign was announced by the WHO. (It began in
mid-November.)
On 6 November 2012, ProMED-mail reported that as of 4
November, cases in Darfur had ofﬁcially increased to more than
143, including 63 deaths.4 At that time, the Minister of Health of
the Darfur Regional Authority, Osman al-Bushra, conﬁrmed the
increase in yellow fever cases and its spread from Central Darfur to
the east and west.
On 8 November 2012, the Minister of Health of the state of
Khartoum reported the emergence of the ﬁrst case of yellow fever
in the capital of Sudan.5
On 9 November 2012, WHO Sudan reported 266 suspected
cases and 85 fatalities in 20 localities for a case fatality rate (CFR) of
32%, with Central Darfur state the area hardest hit. The yellow fever
vaccination plan, to cover 3.5 million persons in the age group 9
months and above, was ﬁnalized. However, this depended on the
reconﬁrmation of the diagnosis by the reference laboratory, the
Institut Pasteur, in Dakar, Senegal.6
On 13 November 2012, the WHO reported laboratory conﬁr-
mation completed on two samples, which tested positive for
yellow fever by IgM ELISA test and RT-PCR. The differential
diagnosis for other (related) ﬂaviviruses was negative. The WHO
and the Health Ministry of Sudan said in a joint statement that 329
suspected yellow fever cases and 97 deaths had been reportedses. Published by Elsevier Ltd. All rights reserved.
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localities in all ﬁve states and the capitals of El Geneina (West
Darfur) and Nyala (South Darfur). The WHO supported the FMOH
and other partners in the epidemiological investigation and
response to the outbreak, including strengthening of epidemio-
logical surveillance, conducting an entomological assessment, and
standardizing clinical case management. Community leaders were
also mobilized to help raise awareness of yellow fever in the
affected localities. The government of Sudan requested the
International Coordinating Group on Yellow Fever Vaccine
Provision (YF-ICG) to provide support for a reactive mass
vaccination campaign. The YF-ICG approved 2.4 million doses of
vaccine, which were expected to arrive in the country shortly.7
On 15 November 2012, the WHO announced ‘‘The total number
of cases has reached 374, including 110 deaths, with a case fatality
rate of 29.4 percent.’’8
On 18 November 2012, ProMED-mail reported that the Minister
of Health of Sudan, Bahar Idriss Abu Garda, had announced the
arrival of yellow fever vaccine in the Darfur states. Health
authorities there afﬁrmed the stability of the health situation
after spraying to control the spread of the epidemic. The Khartoum
Arabic language newspaper Alnilin said that Professor Mamoun
had revealed the emergence of yellow fever cases in Khartoum and
that the Khartoum Minister for Health had revealed the
‘emergence’ of two cases.9 Fortunately this was never conﬁrmed
and no additional cases were ever reported in Khartoum.
On 22 November 2012, it was reported that mass vaccination
had begun in the region on 20 November. Ahmed Ishaq Yaqoub,
Minister of Health of West Darfur, announced the arrival of 35
mounted spray pump machines and federal health and blood bank
equipment. However, the Minister of Health of South Darfur,
Ahmed Al-Tayeb, said that the disease was spreading to new areas
of the state. He pointed out that intensive efforts were under way
to combat and trap the mosquitoes that transmit the disease.
(However, an assessment of the mosquito vector situation was not
given in this or in subsequent reports.) Newspaper sources stated
that about 10 000 workers in the North Darfur gold mines had ﬂed
to Nyala after the spread of yellow fever in the gold mining areas of
Jebel Amer, which had more than 60 cases. It was reported that
some miners had come from the neighboring countries of Chad and
the Central African Republic, raising the possibility of spread
beyond Darfur.10,11
The same day, ProMED-mail posted an ofﬁcial notice that as of
21 November 2012, a total of 537 suspected cases, including 127
deaths (CFR 23.6%) had been reported. In Darfur, 30 localities out of
57 (actually 64, see 6 December report below) were affected. About
62.7% of the reported cases were from Central Darfur, 8.5% from
South Darfur, 19.3% from West Darfur, and 8.8% from North Darfur.
The US Naval Medical Research Unit No. 3 (NAMRU-3) and the
WHO Collaborating Center for Emerging Infectious Diseases, based
in Cairo, Egypt, deployed a team to Sudan to support the laboratory
analysis of collected samples as well as to conduct on-the-job
training sessions at the National Public Health Laboratory.12
On 3 December 2012, Reuters reported that the WHO and the
Health Ministry of Sudan had said in a joint statement ‘‘Between 2
September and 29 November [2012], the total number of
suspected yellow fever cases has reached 677, including 164
deaths.’’13
On 6 December 2012, the WHO reported that as of 4 December
2012, a total of 732 suspected cases of yellow fever, including 165
deaths had been reported in 33 out of 64 localities in Darfur. The
ofﬁcial death toll had surpassed that of the 2005 yellow fever
outbreak in the South Kordofan region of Sudan, which led to 163
deaths in 604 cases. Laboratory results conﬁrmed yellow fever by
IgM ELISA test and PCR in 40 clinical samples tested at the National
Public Health Laboratory in Khartoum, with support fromNAMRU-3. The WHO deployed additional experts including an
entomologist, virologists, and an epidemiologist in support of the
ongoing response in the country.14
On 7 December, the WHO representative in Sudan, Dr Anshu
Banerjee, stated that 5.5 million people would be vaccinated in
three phases in all districts where positive cases had been found.
‘‘The challenges mainly are to reach the remote areas, partly
because of transportation—no roads, etcetera, and also because of
insecurity, because of high risk of hijacking of cars, etcetera,’’ said
Banerjee. ‘‘So, transport modalities, which are being used now are
like using donkeys to transport vaccines, which takes about eight
to 10 hours for people to transport vaccines to remote areas.’’
Banerjee said that most of the cases of yellow fever had occurred
among nomads, which is why the epidemic was spreading so
widely throughout Darfur.15
On 26 December 2012, the Health Minister of Central Darfur
announced that the only new cases in the state were coming from
the North Darfur gold mining area of Jebel Amer.16
On 29 December 2012, it was reported that the Health Minister
of West Darfur was claiming that yellow fever had ended in his
state. The Health Minister of South Darfur announced the initiation
of a third phase of the vaccination campaign in the state, after the
second phase ended on 27 December 2012 and covered over 70% of
the population.17
2. This year
On 5 January 2013 the Sudanese Minister of Health, Bahr Idriss
Abu Garda, announced that the ﬁve states of Darfur had been free
of new cases of yellow fever during the last 3 weeks. The minister
indicated that approximately 5 million people in Darfur had been
vaccinated during the recent campaign.18
On 10 January 2013 a situation report was jointly released by
the Sudanese FMOH and the WHO that stated that 171 people had
died of the disease in the region as of 9 January 2013. The report
also indicated that 849 suspected cases of yellow fever had been
reported in Darfur since 2 September 2012. The CFR of the disease
was estimated at 20%. It was also estimated that 35 out of the 64
localities of Darfur had been affected by the disease. Central Darfur
was still the most affected state with 51.5% of the registered cases,
followed by North Darfur (21%), West Darfur (17.4%), and South
Darfur (9.5%). East Darfur is not mentioned in this calculation,
being the least affected state with 0.6% of the diagnosed cases. A
total of 1754 blood samples were collected from different zones of
Sudan and sent to a virologist from the Institute Pasteur in Dakar,
Senegal who was analyzing these materials at the National Public
Health Laboratory in Khartoum. (As of 10 March the results had not
yet been reported.19)
On 28 February 2013 the Health Minister of West Darfur
announced that the third phase of the vaccination campaign
against yellow fever would be launched on the following Tuesday
(5 March 2013) in that state.20
3. Chad
On 14 February 2013, the WHO reported two conﬁrmed yellow
fever cases in Chad in December 2012. The Ministry of Health of
Chad launched an emergency mass vaccination campaign against
yellow fever starting 22 February 2013. The vaccination campaign
will be conducted in three districts bordering Darfur, Sudan,
targeting over a million people, including inhabitants of refugee
camps in the area. The campaign is supported by the Ministry of
Health of Chad, the International Coordinating Group on Yellow
Fever Vaccine Provision (YF-ICG11), and the GAVI Alliance. The two
cases from Goz Beida and Guereda districts were conﬁrmed by a
WHO regional reference laboratory for yellow fever, Institut
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reported 139 suspected cases and nine deaths.21
4. Outcome
This has been the worst yellow fever epidemic to strike Africa in
two decades. Twenty years ago, 604 cases with 156 deaths were
reported in South Kordofan state (which borders South Darfur), the
epicenter of the disease. Given the number of cases and deaths
reported in Darfur, the WHO has noted that the current epidemic
has already surpassed the previous one.
The region has hard-to-reach remote, mountainous villages in
the Jebel Marra region of Central Darfur, far from health centers,
making logistical support of the vaccination campaign difﬁcult.
Healthcare has been provided almost entirely by aid agencies in
some parts of Darfur. The participation of international non-
governmental organizations (NGOs) under these difﬁcult condi-
tions is highly commendable, and the vaccine coverage of the
population extraordinarily complete in the face of armed conﬂict
and moving nomadic tribes.
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